Aim: The aim of this study was to compare the prevalence and severity of depression in chronic hepatitis B (CHB) patients, chronic hepatitis C (CHC) patients, and healthy participants. Methods: Two hundred and fifty-three persons participated in this cross-sectional study between 2011 and 2012 in Imam Khomeini Hospital. The prevalence and severity of depression were assessed using the Hamilton Scale. Results: There was significantly higher prevalence of depression in CHC patients (35.9%) than in healthy participants (11.3%) and CHB patients (19.8%) (both P < 0.01). However, CHB and CHC patients did not differ significantly in their depression prevalence after excluding inactive hepatitis B surface antigen (HBsAg) carriers (29.3% vs. 35.9%; P > 0.05). Inactive HBsAg carriers differed significantly from CHB patients-excluding inactive HBsAg carriers-in depression prevalence (10.0% vs. 29.3%; P < 0.05). No statistically significant difference was found in depression severity between all groups (P > 0.05). Conclusion: Depression screening in chronic hepatitis B and chronic hepatitis C patients may be beneficial in disease management.
Introduction
The incidence of depression is increased in patients with major chronic medical disorders, such as conditions involving immune and inflammatory mechanisms [1] . Hepatitis B virus (HBV) and hepatitis C virus (HCV) infection are the major causes of chronic hepatitis [2, 3] . Depression is a very common complaint among chronic hepatitis patients who do not receive any antiviral therapy [4] . Since depression worsens the outcomes of comorbid physical conditions, an accurate estimation of depression prevalence in chronic hepatitis B and C (CHB, CHC) patients was reported to be needed, in order to decide on the need for depression screening in patients with hepatitis [5] [6] [7] .
Previous studies showed higher rates of depression in CHC patients [4, [8] [9] [10] [11] [12] [13] and CHB patients who did not receive prior anti-viral therapy [14, 15] . Other studies comparing depression prevalence in CHC patients, CHB patients and healthy participants reported differing results [16] [17] [18] . This study was performed to further compare the prevalence and severity of depression in CHB patients, CHC patients, and healthy participants.
Materials and Methods

Study population and setting
The study protocol was approved by the Institutional Review Board at Tehran University of Medical Sciences. This crosssectional study was conducted between November 2011 and December 2012. The setting for participants' recruitment was the hepatitis clinic of Imam Khomeini Hospital, which is a tertiary care medical centre in Tehran. Convenience sampling strategy was used. The investigators explained the design and purpose of the study to participants who met eligibility criteria before obtaining informed consent.
The inclusion criterion for patients was HBV or HCV infection diagnosed at least 6 months previously, using polymerase chain reaction (PCR). Patients with clinical symptoms or signs of cirrhosis or portal hypertension were excluded. Further exclusion criteria were antiviral therapy, any chronic physical or psychiatric disease or malignancy, past history of chronic physical or psychiatric diseases or malignancy, and co-infection with human immunodeficiency virus (HIV), HCV, or HBV. Finally, inactive hepatitis B surface antigen (HBsAg) carriers were defined as CHB patients without liver injuries, identified with liver enzyme tests or liver biopsy.
Healthy participants were hospital staff members free from known physical or psychiatric diseases, and who were not using any drugs or medication.
Evaluation of depression
The outcomes were the rate and severity of depression for each group. All participants were interviewed by one trained psychologist using a 17-item Hamilton Depression Rating Scale (HAMD-17). A minimum of 20 minutes was allocated to each clinical interview. HAMD-17 includes 17 items (depression mood, feeling of guilt, suicide, insomnia early, insomnia middle, insomnia late, work and activities, retardation psychomotor, agitation, anxiety psychological, anxiety somatic, anxiety psychological, somatic symptoms general, genitalial symptoms, hypochondriasis, loss of weight, insight), aiming to identify the presence and severity of depression. A validity and reliability study was performed and the cut-off score was accepted as 10. Categoric scores for depression severity were determined as: no depression, score <10; mild depression, score 10-13; moderate depression, score 14-17; severe depression, score >17).
Demographic and clinical characteristics of all participants were recorded using a checklist. In addition, CHC patients' clinical characteristics, including serum level alanine aminotransferase enzyme (ALT), viral load, fibrosis stage of liver, genotype of virus, and past history of intravenous (IV) drug abuse were recorded. Viral load and genotype of virus, measured with PCR test, and fibrosis stage of liver were identified with liver biopsy. If there was a history of IV drug abuse, participants were considered to be drug-free if they had not injected in the previous 4 months and recorded with a data collection form.
Statistical analysis
In this study, the three groups were compared for proportion and severity of depression, using the 
Results
Eighty-one CHB patients, 92 CHC patients, and 80 healthy participants met the eligibility criteria and were analysed. Participants' clinical and demographic characteristics are summarized by group in Table 1 . Nine (11.3%) healthy participants and 49 (28.3%) patients with hepatitis, including 16 (19.8%) CHB patients and 33 (35.9%) CHC patients were depressed. There was a significantly higher rate of depression in patients with hepatitis than in healthy participants (P ¼ 0.003). In addition, CHC patients showed a higher rate of depression than healthy participants (P ¼ 0.000) or CHB patients (P ¼ 0.019). However, CHB patients did not differ significantly from CHC patients in terms of prevalence of depression after excluding inactive HBsAg carriers (29.3% vs. 35.9%; P ¼ 0.457). There was no statistically significant difference between inactive HBsAg carriers and healthy participants (10.0% vs. 11.3%; P ¼ 1.000). Inactive HBsAg carriers and CHB patientsexcluding inactive HBsAg carriers-differed significantly in their prevalence of depression (10.0% vs. 29.3%; P ¼ 0.029). Table 2 shows the proportion of patients with mild, moderate, and severe depression. Comparing CHB patients, CHC patients, and healthy participants, there was no statistically significant difference in the severity of their depression (P ¼ 0.120).
Among CHC patients, there was a significantly higher rate of depression in smokers (P ¼ 0.006) and alcohol drinkers (P ¼ 0.012), but this prevalence was not associated with viral load, HCV genotype, fibrosis stage, or serum ALT level (all P > 0.05) ( Table 3) .
Discussion
Previous studies comparing the prevalence of depression in CHC, CHB patients and healthy participants reported varying results. Carta et al. demonstrated that a higher prevalence of major depressive disorder (MDD) could be observed among CHC patients than in CHB patients or controls and the risk of MDD was not statistically different between the CHB group and controls (17.1% vs. 13.8%; P ¼ 0.58) [16] . Qureshi et al. showed that both CHC and CHB groups had a higher frequency of some degree of depression (72.6% and 58.6%) than healthy subjects (37.8%), and CHC patients had more depressive features than CHB [17] . However, Ozkan et al. reported no significant difference in the rate of psychiatric diagnosis (mainly depression) between the CHB and CHC patient groups [18] . This study indicates that the rate of depression across the combined CHB and CHC patient group including is higher than that among healthy participants (28.3% vs. 11.3%), and that CHC patients are more vulnerable to depression than those with CHB (35.9% vs. 19.8%). Depressed CHC patients, CHB patients, and healthy participants tend towards lower depression severity scores, but the differences did not reach statistical significance.
Atesci et al. found that inactive adult HBsAg carriers exhibited significantly greater depression than healthy controls [19] ; however, Arslan et al. demonstrated that, in respect of the extent of depression, children with HBV infection were no different from those who were HBsAg carriers, nor from healthy controls [20] . In the present study, after excluding inactive HBsAg carriers, the prevalence of depression increases significantly among CHB patients. Inactive HBsAg carriers are similar to healthy participants in their prevalence of depression (10.0% vs. 11.3%).
In addition, the present study analysed the risk factors associated with depression among CHC patients. Smoking and alcohol consumption have increased the rate of depression in CHC patients, while viral load, liver fibrosis stage, HCV genotype, serum ALT level, past history of IV drug abuse, marital status, and gender have not had any influence. Hence infection with HBV or HCV may not be the only cause of higher rates of depression in these patients. The chronic nature of the disease, stigmatization, or patients' perceptions of adverse outcomes of disease may be the additional causes. Depression screening in CHB and CHC patients, especially smokers or alcohol consumers, may be beneficial in disease management.
This study has some limitations, including non-probability sampling and the absence of group matching. It still has some strength: during this study a single interviewer-who was a trained psychologist instead of a trained general practitionercompleted all of the questionnaires; in addition, the questionnaire measures the severity of depression, as well as assessing its presence.
In conclusion, our findings suggest that depression screening in chronic hepatitis B and chronic hepatitis C patients may be beneficial in disease management. However, it is necessary to conduct better-developed studies with adequate sample size to show the effects of depression screening on chronic hepatitis management in this population.
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